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(54) Hinge with movement limitation 

(57) A uniaxial orthopaedic hinge (1000, 2000) has 
a substantially circular body forming a recessed housing 
(1022, 2022). The upper surface of the housing (1022, 
2022) is furnished with a concentric arcuate circular slot 
(1038, 2038) disposed inwardly from the periphery. The 
inner surface (2040) Is provided with equally spaced ra- 
dial teeth (1044. 2044). A back plate (1006, 2006) has 
an extension into a stub arm (1004. 2004) for attaching 
to the arm of an orthosis and is fixed to the recessed 
housing (1022, 2022). A locking plate (1008. 2008) also 
has an extension into a stub arm (1002, 2002) and Is 
disposed in a parallel manner between the recessed 
housing (1022. 2022) and the back plate (1006. 2006). 
Adjustable locking means are In the form of quadrants 
(1050. 1052, 2050, 2052) each having a pusher (1066. 
1068. 2066, 2068) which extends through the arcuate 
slot (1038, 2038) in the recessed housing (1022. 2022) 
and toothed locking faces (1 042. 2042) on either side of 
a base portion (1054, 1056. 2054. 2056). the teeth being 
adapted so as to engage with those on the inner aspect 
(2040) of the recessed housing (1 022, 2022). The quad- 
rants (1050, 1052. 2050, 2052) are each provided with 
a compression spring (1074, 1076. 2074. 2068) In the 
base which sustains the engaged condition until the 
pusher (1066, 1068, 2066, 2068) is depressed after 
which the quadrants (1050. 1052, 2050,2052) may be 
moved along the slot (1038, 2038) to a new position. 
The locking plate (1008, 2008) is provided with an flange 
abutment stop (1088, 2088) disposed in such a manner 
that it always lies under the slot (1 038, 2038) In the hinge 
body and adapted to co-operate with the quadrants 
(1050. 1052, 2050, 2052) so that the hinge (1000. 2000) 
may be locked in a selected position or allowed any de- 
sired range of angular motion which is a multiple of the 
angular increments of the hinge teeth angle. 
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Description 



This invention relates to a hinge with movement iim- 
rtatron for use in orthoses, orthopaedic splints and brac- 
es employed at the knee. 

Mechanically, the knee is a modified, crossed, four 
bar linkage comprising the rigid elements femur, tibia 
and the anterior and the posterior cruciate ligaments. Its 
axis of rotation moves backwards or posteriorly as the 
knee is flexed from the fully extended position. The locus 
or track of the axis of knee rotation is called the "Instant 
Centre Pathway" whteh exactly defines the moving path 
of the centre of knee rotation at any given instant. 

In a first, very widely used type, there are two hinge 
arms each having its own pivot and also each having a 
set of gear teeth about the periphery of that part which 
extends between the pivots. The arms are so sized and 
arranged that the gear teeth mesh between the pivot 
points, thereby Integrating the ami movements. Thus if 
one arm moves, the other must move as well. This type 
is generally referred to by those skilled in the art as the 
geared br-axial. geared duocentric or geared polycentric 
type. The latter term is perhaps the most widely recog- 
nised. This type of hinge is not at all physiological in the 
way it moves and its mechanical action is quite unlike 
that of the human knee. Consequently such a hinge can- 
not accommodate or track the complex motion of the 
knee properly 

Another type of hinge design used in orthopaedic 
splints and braces employed at the knee has two hinge 
arms, each having its own pivot but In this design there 
are no gear teeth. Thus, in this type, the arm movements 
are not integrated and each arm can always move inde- 
pendently without affectmg the other. This type of hinge 
is generally referred to by those skilled in the art as the 
true bi-axial. true bi-pivotal or simply just bi-pivotal type. 
It continues to grow in popularity with the realisation that 
such a construction is superior to the others in providing 
the freedom necessary to accommodate the complex 
and changing locus of the axis of the knee throughout 
the entire flexion/extension cycle. 

However, a third type, only slightly less popular than 
the geared polycentric type, has two hinge arms which 
are joined at and flex about a single pivot. This type is 
generally referred to by those skilled in the art as the 
uni-axial. uni-pivotal or monocentric type. Like the 
geared polycentric hinge, this type is not physiological 
but because it can be made simply and cheafjiy. basic 
designs have frequently found favour in braces and or- 
thoses used in the early phases of treatment and reha- 
bilitation following injury to or surgery on the knee, such 
as rupture and repair of the anterior cruciate ligament. 
Most users and manufacturers are aware that uniaxial 
hinges offer little in the way of physiological tracking or 
accommodation of natural knee motion. However, the 
argument made by both groups in favour of using uniax- 
ial hinge usually relates to cost and also propounds that 
in the acute situations, where most use of this type oc- 



curs, ranges of motion are small and activity levels are 
tow. 

The origin of single pivot hinges in general Is lost in 
the mists of time but it is found in pre-historic flails used 
5 for grain and in early jewellery. The uniaxial hinge has 
been used in a basic form since the earliest days of the 
orthotic profession and this probably emerged from its 
widespread earlier use by makers of military armour. 
In 1855. H. H. Smith writing in the American Journal 
10 of Medical Science described a true splint but which he 
called an "artificial limb" which featured a uniaxial hinge 
at the knee. It does not appear to have had any means 
for controlling flexion or extension. In 1866, US Pat. No. 
58.403 to R. J. R Goodwin, described a splint primarily 
IS for fractures which had a uniaxial hinge and a slot and 
screw arrangement for compressively locking the arms 
of the splint in a selected position in what is effectively 
a continuously variable manner 

in 1889. US Pat. No. 401.933 to W. H. De Camp 
20 described a fracture apparatus for surgeons' splints 
which had a uniaxial hinge with a body in the form of a 
disk segment, attached to one hinge arm and provided 
with a series of openings to receive a pin mounted on 
an auxiliary spring am carried on the same pivot rivet 
^5 as the arms. This arrangement provided flexion stops 
or discontinuous extension stops but not both at the 
same time. Free motion of the hinge could be provided 
by moving the auxiliary spring arm beyond the extent of 
the disk. 

30 A somewhat similar but simplified arrangement is 
described in US Pat. Nos. 4.481.941 and 4,531,515 to 
Rolfes. In these devices a pair of substantially circular 
hinge plates are at the end of a first hinge arm and a 
second hinge arm is disposed between them. Both 
55 plates have a series of aligned holes but those in the 
rearmost plate may be threaded. Pins constituting dis- 
continuously variable stop means are passed non- 
threadedly through the front plate and engage optionally 
threadedly with the rear plate. 
"fo In US Pat. No. 4.738,252. to Friddle et al. a uniaxial 
joint IS described with means for controlling flexion and 
extension stop positions defined by the length of an ar- 
cuate slot acting against a stop pin. In addition, means 
are provided, in the form of mutually engaging serrated 
45 members, for repositioning the arcuate slot. No means 
for selectively altering the stop position within the arcu- 
ate slot, are disclosed. 

US Pat. No. 4.982.732 to Morris discloses a uniaxial 
knee brace having a slotted circular hinge member, 16 
50 discrete radial stops for extension and a further 16 dis- 
crete stops for flexion, each stop being provided with its 
own leaf spring. The stops extend through slots in a cov- 
er which bear some resemblance to those of De Camp 
op cit Both sets of stops may be individually and selec- 
55 tively moved from a disengaged or parked position in a 
circular hinge member to an engaged position where 
they contact abutment stops formed in a circular cam 
member, thus limiting flexion and extension a discontin- 
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uous manner. 

US Pat.. No. 5,000,169. to Swicegood et al , em- 
ploys a serrated indexing ring plate which the authors 
call a rounded serrated track. Movable, separate stop 
carriers for discontinuous linnitation of flexion and exten- 
sion are nnounted in arcuate slots within the plate. Stops 
are in the form of pins which engage both a recess in 
the serrated track and a hinge base plate. 

According to the present invention there is provided 
a hinge for use in an orthopaedic brace or orthosis com- 
prising: a first hinge member and a second hinge mem- 
ber, the two hinge members being generally planar in 
parallel planes and relatively rotatable about an axis 
perpendicular to the planes of the hinge members, the 
first hinge member having at least one limiting means 
which is selectively lockable in variable incremental po- 
sitions by means of engaging teeth, the second hinge 
member having a projection which prevents relative 
movement of the hinge members in a given direction 
once the projection contacts the limiting means. 

Preferably, the first member has two limiting means 
variably disposed on either side of the projection. 

Preferably, the limiting means is biased towards the 
first hinge member such that a force is required to vary 
the incremental position of the limiting means in relation 
to the first hinge member. 

Preferably, the first hinge member has a slot and 
the limiting means is in the form of a projection slot into 
the slot. The slot may be arcuate and centred on the 
axis. 

The first and second hinge members are preferably 
generally circular plates with a central perpendicular ax- 
is about which the plates are rotatable. 

The first hinge member may have front and back 
portions which generally surround the second hinge 
member. 

The single axis rotatable hinge is particularly for use 
In an orthosis or orthopaedic brace for selectably con- 
trolling the range of motion at a joint, particularly the 
knee joint, in a discontinuous equi-incremental. 

A uniaxial orthopaedic hinge includes a locking 
plate and a back plate, each having an extension form- 
ing a hinge stub arm and both being generally substan- 
tially circular. The diameter of the locking plate is some- 
what less than that of the back plate. 

The locking plate and back plate, which are prefer- 
ably formed in metals by pressing, are disposed either 
side of a circular plastic shim in a co-planar and concen- 
tric manner and these elements are mutually adapted, 
by the provision of a suitably sized central hole, to re- 
ceive pivotal and securing means in the form of a pivot 
bolt and nut assembly. 

A substantially circular recessed housing member, 
made conveniently in strong plastics by moulding, is so 
sized that it fits over the circular end of the back plate 
and Is secured to part of the periphery thereof by suita- 
ble fixing means and is also adapted, by the provision 
of a central boss and through hole, to receive the pivot 



bolt and nut assembly. 

The assembly, thus fomried, deploys the back-plate 
with the locking plate secured to and sandwiched be- 
tween it and the circular recessed housing member, the 
s whole forming the hinge body. The plastic shim provides 
means for improving the smooth running characteristics 
of the hinge. 

The circular recessed housing member is further 
provided with a concentric and arcuate through-slot, dis- 
^0 posed inwardly from the periphery. Disposed on either 
side of the inner surface of the' arcuate slot and inter- 
rupted by It are equally spaced parallel sided radial 
teeth. 

Adjustable hinge stop and locking means are in the 

IS form of two substantially similar quadrant-shaped ele- 
ments, one to control extension, the other to control flex- 
ion. Each quadrant is provided with releasing means in 
the form of a pusher extending centrally from and dis- 
posed at 90° to a base and which in the assembled con- 

20 dition, locates In and extends through the arcuate slot 
in the circular recessed housing member. Releasably 
securable stop means are in the form equally spaced 
parallel sided radial toothed locking faces disposed ori 
the base portion, on the same surtace as and on either 

25 side of. the pusher. The radial teeth of the locking faces 
are adapted so as to engage, fully and intimately, with 
those provided on the inner aspect of the circular re- 
cessed housing. The end faces of the quadrants consti- 
tute abutment stop means, 

30 The quadrant shaped elements are each provided 
with a circular recess disposed centrally within the base. 
Each recess provides housing means tor a compression 
spring fitted with a round headed pin, which, in the as- 
sembled condition, acts against the locking plate to sus- 

3S tain the engagement between the radial teeth of the 
quadrants and the spaces between the radial teeth on 
the inner aspect of the circular recessed housing. 

A quadrant may be disengaged from the circular re- 
cessed housing by depressing the pusher to overcome 

40 the action of the compression spring. The quadrant may 
then be moved along the arcuate through-slot to a new 
stop position. Quite small increments may be achieved 
and incremental markings may advantageously be dis- 
played on the outerface of thecircular recessed housing 

45 member. 

The locking plate Is provided with a small upstand- 
ing flange which in the assembled condition extends 
centrally into the arcuate slot, the edges providing first 
and second abutment stop means each adapted to co- 

50 operate with one end face of each quadrant. By these 
means the hinge may be allowed any desired range of 
angular motion which is a multiple of the small angular 
increments of the radial space angle. In addition, the di- 
mensions of the quadrants the spacing of the radial 

ss teeth and the flange are so arranged that the hinge may 
be locked in a selected position. 

The instant invention employs few parts and is sim- 
ple and easy to construct and is economical to supply 
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Incremental angles are generally smaller thar, In prior 
art incremental range of motion hinges. Adjustments to 
tt^e extension and flexion quadrants of the instant hinge 

It is a first important object of the present invention 

whTr®T^''^'"°^^°P^"^''-^^"9«°''^°«°" hinge 
whicl^ provides for adjustment of extension and flexion 

by releasable mutual engagement between radial teeth 
deposed on the inner surface of a hinge body housing 
about an arcuate through-slot and radial spaces provid 
ed on quadrant extension and flexion stops moveable 

.tru^r ^^^^ ^ 

or Jnrf' ^ "^".^^^ °' P'^^^ '"mention to 
!,f "^P^"^'^- ^«"9e of motion hinge 

"^^^ ^ P°'''^^ incremental ad- 
justment of extension and flexion stops than with prior 

an ninges. 

provide a uniaxial orthopaedic range of motion hinge 
Which meets the foregoing objects whilst using only a 
small number of parts. 

An embodiment of a hinge in accordance with the 
present invention is now described with reference to the 
accompanying drawings in which- 
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Fig. 1 is a diagrammatic perspective front view of a 
left hand hinge according to the present invention. 

Fig 2 is a diagrammatic perspective back view of a 
right hand hinge according to the present invention. 

Fig^ 3 is an exploded perspective view of the hinge 
Of Fig 1 . showing the principal components. 

Fig^ 4 is an exploded perspective view of the hinqe 
Of Fig 2, showing the principal components. 

Figs. 5a and 5b are sections of the toothed quadrant 
range of motion flexion and extension control mech- 
anism of Fig 2. showing "stop" and travel- posi- 
tions. ^ 

«»h'k °''!!' P'®^®"* Tiay be more 

^dily understood, general reference will now will be 
made to Figs 1 to 5b. , 

Referring first to Fig 1, there is shown a diagram- 

I!!f I^M ^T"^*'''^®' ^'^^ °* ^ hand single axis 
rotatable hinge 1000. acco«ling to the present inven- 
tion, for use in an orthosis or orthopaedic brace 1 00 for 
selectabV controlling the range of motion at a joint in a 
human limb. Fig 2 shows a diagrammatic perspective 
back v^w of a right hand hinge 2000 . the right hand 
^'^^^'"^^ a mirror image of left hand 

hmge 1000. Brace arms 101 and 102 are secured to a 
left locking plate stub arm 1002 and left back plate stub 
arm 1004 by rivet means 103 to 108. This arrangement 



IS preferred because it allows aluminium, which has the 
aS^r^'V '"'"^ *° "^^^ generic brace 
■ tioTh. J"? f ^ ^^""'^"^ '^^9^ contradistinc- 
s an^POOfi'^ !?''^"'''°°'^"''°'^^'"9P'^'««^008 
til r 'nt"""^ *° are rela- 

tively small but are preferably made in stainless steelfor 
strength and longevity. 

^ "fy best be seen with reference to Figs 3 and 
10 i o«.^'^*^^ 2006 and locking plates 1008 

and 2008 are substantially circular, the diameters of me 

1^^.^ '' f 1"""^ 'he principal di- 

ameter of the backplates which are extended and have 
a secondan,. larger diameter. These elements are pref- 
erably manufactured commercially by pressing Back 
plates 1006and2006andlockingplat^ iooTand2008 
are spaced apart in a co-planar and concentric manner 
^.rcular plastic Shims 10l0and20l0, which ensure 
smooth operation of the assembled hinges 1000 and 
2000. Elements 1006; 2006. 1008, 2008and 1010- 2010 
^tually adapted, by the provision of a cenLic r 
cularho les 1012; 2012. 1014; 20l4and 1016; 2016 Re- 
spectively, of equal diameter, to receive slidingly, pivotal 

f ""^^"^ °' Pivo* bolts 1 018; 2018 
and blind flat headed nuts 1020; 2020 
25 Hinges 1000 and 2000 are each'provided with a 
substantially circular recessed housing 1022 and 2022 
respectively which is preferably moulded in high defini- 
tion thermoplastics such as nylon 6 reinforced with 50% 
30 nl!f,! 1°' '°"9hness. Alternatively, these compo- 
nents may be cast in a suitable aluminium alloy The 
housings ,022 and 2022 ara so sized that they f!, ove! 
those parts of the peripheries of back plates 1 006 2006 
Which ara not involved in flexion and extension motion 
and are each secured thereto by screw fixinn rr«.=«» 
1024, 1026. 1028and2024.2026 S28 "irus 
-ngs 1022 and 2022 are each also adapted, by the p^o- 
visran of a central boss 1030; 2030, respectively having 
a through hole 1032; 2032. to receive pivot bolt 1018 
2018 and nut 1020; 2020. ' ooii luia. 

^ Bosses 1 030 and 2030 are each adapted by the 
provision of a flat 1034; 2034 to receive slidingly and 

non-rotatabV.correspondingadaptationsofpartofeach 
Of the distal shanks of blind flat headed nuts 1020" 2020 
in the form of flats 1 036; 2036. 

« Circular recessed housings 1022 and 2022 are 
each further provided with a concentric and arcuate 
through-slot. 1038; 2038, disposed inwardly from the 
periphery and extending over rather more than 270" 

so I. '^^^f ^"^^'^^ ^^P®<=^ 2040. of the circular 
^ recessed housing member 2022. may be seen in Fig 4 
o be provided with a series of parallel sided radial teeth 
indicated by way of example in perspective underplan 

view in Fig 3 at 1042. Tooth series 1042 and 2042 are 
ZT^'^'T^ "P^-^^^ ^P^^ a series of ^qui- 

and 2044. Reference to Figs 3 and 4 will indicate that 
tooth senes 1042; 2042 and slot series 1 044 2044 ara 
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disposed along either side of and are interrupted by ar- 
cuate through-slots 1038; 2038. 

Absolute hyperextension stop means are provided 
within moulded circular recessed housings 1022 and 
2022 as indicated in Fig 4 at 2046. This raised edge con- 
stitutes an abutment stop for edge 2048 of locking plate 
stub arm 2002. 

Adjustable flexion and extension stop means and 
locking means for each hinge are in the form of a pair 
of mirror image but otherwise substantially similar quad- 
rant-shaped elements 1050; 1052 and 2050; 2052. 
These elements are preferably moulded in the same 
material as that used for circular recessed housings 
1022 and 2022. Releasably securable stop means are 
disposed on base portions 1054; 1056 and 2054; 2056 
in the form of a series of parallel sided radial teeth indi- 
cated by way of example In perspective overplan view 
at 1058 and 1060, in Fig 3. Tooth series 1058; 1060 and 
2058; 2060 are each separated and spaced apart by a 
series of equl-angular radial slots, indicated by way of 
example at 1 062 and 1 064. Tooth series 1 058; 1 060 and 
2058; 2060 and radial slot series 1062; 1064 and 2062; 
2064 are each adapted to mesh intimately, lockably and 
releasably with radial slot series 1044; 2044 and tooth 
series 1042; 2042, respectively, of circular recessed 
housings 1022 and 2022. 

Quadrants 1050; 1052 and 2050; 2052 are each 
provided with releasing means in the form of arcuate, 
convex-headed, pushers 1066; 1068 and 2066; 2068 
extending at 90* from base portions 1054; 1056 and 
2054; 2056, such that in the assembled condition, these 
elements locate in and extend through arcuate slots 
1038; 2038 in circular recessed housings 1022 and 
. 2022. 

Engagement biasing means are provided In the 
bases 1054; 1 056 and 2054; 2056, of each of quadrants 
which are moulded or cast with a central blind circular 
hole, seen in Fig 4 at 2070 and 2072, adapted to receive 
biasing compression springs 1074; 1076 and 2074; 
2076, respectively and within them, pins 1078; 1080 and 
2078; 2080. The blind holes, spring and pins are so 
sized that, in the assembled condition, rounded heads 
1082; 1084 and 2084; 2086 of pins 1078; 1080 and 
2078; 2080, are compressed against the faces of the 
locking plates. This arrangement thereby sustains the 
engagement between the radial slot series 1044; 2044 
and tooth series 1042; 2042 of the circular recessed 
housings 1022 and 2022 and radial teeth series 1058; 
1060 and 2058; 2060 of parallel sided radial teeth and 
radial slot series 1062; 1064 and 2062; 2064, of quad- 
rants 1 050; 1052 and 2050; 2052. This is best seen with 
reference to face 1086, of k)cking plate 1008. in Fig 3. 

Locking plates 1008 and 2008 are further adapted 
to co-operate with quadrants by the provision of limiting 
abutment stop means in the form of a parallel sided 
tongue or flange 1088; 2088. formed preferably by a 
three-sided pierce and broach through the back face 
during manufacture. This element is formed in such a 



position that, in the assembled condition, it always lies 
centrally under arcuate though-slots 1038; 2038. Corre- 
sponding abutment stop means are provided on those 
quadrant end faces 1090; 1092 and 2090; 2092. which 

s enclose the flexion angle. 

By these novel means hinges 1000; 2000, of the 
present invention may be set to provide any desired lim- 
ited range of angular motion which is a multiple of the 
angular increments of the spacing of the teeth and slots 

10 in the quadrants and the circular recessed housings. In 
addition, flanges 1088; 2088, are so sized in relation to 
the size of the quadrants and spacing of the teeth and 
slots provided thereon that the hinges may be k3cked in 
large number of selected positions. 

IS A structurally equivalent, through somewhat less 
preferable alternative to the flange may be provided 
separately, for instance in the form of a small casting, 
subsequently attached with suitable fixing means, such 
as a screw, in the corresponding position on the locking 

20 plate. This solution is rriore costly in terms both of ma- 
terials and labour. 

As may be seen with particular reference to Figs 5a 
and 5b, to set new stop positions and thus to change 
the range of motion for hinges 1000; 2000, the pusher 

2S of each quadrant is depressed to overcome the action 
of the compression spring. The radially toothed and slot- 
ted locking faces of the quadrants thus become disen- 
gaged from the radial teeth and slotted faces on the in- 
ner aspect of the circular recessed housings. So long 

30 as the pusher is depressed, the quadrant is in the Irav- 
er position and may be moved along the arcuate 
through-slot to a newly selected stop position. In this 
preferred embodiment it has been possible to achieve 
discrete increments of 7.5**. In order to ensure that the 

35 same flexbn and extension positions may be set on 
each of a pair of hinges mounted medially and laterally 
with respect to a joint, it is important to provide clear 
incremental markings on the outer face, of the recessed 
housings 1 022; 2022. These are Indicated at 1 094 in Fig 

40 '3. Incremental markings are preferably presented using 
accurately printed and registered applique labels 1096; 
20i96 rather than embossing or debossing the moulding 
itself. This is because more contrasting and precise 
markings may be provided with the label method. Reg- 

45 istration is achieved by incorporating a suitable bezel 
into the moulding, indicated at 1098, in Fig 3. - 

In an alternative embodiment, a hinge is provided 
in which the flexbn is unlimited. In this embodiment, a 
single variable quadrant 1052; 2052 is provided for var- 

so ying the degree of extension. A fixed stop Is provided 
for the flexion. 

The limiting means are described herein as quad- 
rants although other shapes may be used. A plurality of 
teeth 1042; 2042 are provided on each limiting means 

S5 in order to distribute the force exerted on the limiting 
means when the limiting abutment stop means 1088; 
2088 contacts it to prevent shearing of the teeth 1042; 
2042. 
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In marked contradistinction to prior art range of mo- 
tion control mechanisms employed in uniaxial hinges, 
the present invention provides for incremental adjust- 
ments which are finer and extend over more than the 
physiological range by the provision of a flexion control s 
quadrant and an extension control quadrant having ra- 
dial teeth separated by radial spaces and adapted to re- 
leasably engage with corresponding structures in a suit- 
able recessed housing. 

The instant invention employs only a small number 10 
of parts and is, therefore, generally simpler and easier 
to construct and more economical to supply than prior 
art range of motion hinges. Additionally, the instant 
hinge offers incremental adjustment at smaller incre- 
mental angles than are generally available with prior art is 
incremental range of motion hinges. Furthermore, ad- 
justments to the extension and flexion stops of the in- 
stant hinge may be made more rapidly and easily than 
with previous hinges and no special tools are required. 

The preferred embodiment of the present invention 20 
immediately hereinbefore described is given by way of 
example and it will be clear to those skilled in the art that 
numerous other variations may be derived from this dis- 
closure without departing from the scope, intent and 
spirit of the novelty thereof. 2S 
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ber (1 006, 2006) such that a force is required to vary 
the incremental position of the limiting means 
(1 050. 1 052. 2050. 2052) In relation to the first hinge 
member (1006, 2006). 

4. A hinge (1000, 2000) as claimed in any of claims 1 
to 3, wherein the first hinge member (1006, 2006) 
has a slot (1038, 2038) and the limiting means is in 
the form of a projection (1088. 2088) into the slot. 

5. A hinge (1 000, 2000) as claimed in claim 4. wherein 
the slot (1038. 2038) Is arcuate and centred on the 
axis. 

6. A hinge (1 000, 2000) as claimed in any of the pre- 
ceding claims, wherein the first and second hinge 
members (1006, 2006, 1008, 2008) are generally 
circular plates with a central perpendicular axis 
about which the plates are rotatable. 

7. A hinge (1 000. 2000) as claimed in any of the pre- 
ceding claims, wherein the first hinge member 
(1 006. 2006) has front and back portions which gen- 
erally surround the second hinge member (1008. 
2008). 



Claims 

1. A hinge (1000, 2000) for use in an orthopaedic 3o 
brace or orthosis comprising: 

a first hinge member (1006, 2006) and a sec- 
ond hinge member (1 008, 2008), the two hinge 
members being generally planar in parallel 3S 
planes and relatively rotatable about an axis 
perpendicular to the planes of the hinge mem- 
bers. 

the first hinge member (1006, 2006) having at 
least one limiting means (1050. 1052, 2050, 40 
2052) which is selectively lockable in variable 
incremental positions by means of engaging 
teeth. 

the second hinge member (1008, 2008) having 
a projection (1088, 2088) which prevents rela- 4S 
five rnovement of the hinge members in a given 
direction once the projection (1088, 2088) con- 
tacts the limiting means (1050, 1052, 2050. 
2052). 

so 

2. A hinge (1000, 2000) as claimed in claim 1 , wherein 
the first hinge member (1006, 2006) has two limiting 
means (1050, 1052. 2050, 2052) variably disposed 
on either side of the projection (1088. 2088). 

55 

3. A hinge (1000. 2000) as claimed in any of claim 1 
or claim 2, wherein the limiting means (1 050, 1 052, 
2050, 2052) is biased towards the first hinge mem- 
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